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532 Mr. W. Wilson on the Effect of Temperature 
apparatus could be used for examining white light which had 
a definite vibration form. 
Tile polarizers were tested with monochromatic light, and 
using a quarter-wave plate as analyser, the tr'msmitted light 
was tound to be circularly polarized. Removing the quarter- 
wave plate and using white light, the intensity of the field el 
view remained conslant howe~ er the analysing Nicol's prism 
and polarizer were orienlated, p,-oviding the azimuth of the 
incident vibration with respect o the polarizer was kept con- 
stant and at the requisite amount. Further, using the Bi- 
trapezoid polarizer to examine an elliptically polarized beam, 
produced by a Fresnel's rhomb with white light, no trace of 
tint could be discerned. 
Each form of polarizer is mourned in a metal cylinder 
which is provided with central square apertures. 
In conclusion I wish to tender my best hanks to Prof. W. 
M. Hicks and to Prof. Sir J. J. Thomson for the great 
interest they have taken in this work. 
Trinity College, Cambridge~ 
October, 19][0. 
.Note added 3larch 16, 1911. 
In the Bi-trapezoid polarizer, since the azimuth ~ el the 
incident vibration depends upon the refractive index, the 
efficiency of this form is slightly reduced, and becomes very 
nearly equal to that of Fresnel's rhomb. 
LIX. T],e _~;[fect of Temioerature on tile Absorption 
Coe~cient oJ Iron jbr '1 Rays. B.y W. WILSOn, M.Sc.* 
?I'~HE following experiment was made in order to determine 
if the absorption coefficient of iron for ~/rays varies 
with the temperature. A negative result was obtained. 
Tile arrangement of apparatus i shown in fig. 1. ,/rays 
from a tube S containing about 30 m.g. radium bromide 
passed through an iron block B 7 cms. in thickness. The 
block was contained in a muffle-furnace C, and could be 
heated by means of a blowpipe. The intensity of the ra3s 
after passing through the turnace and iron was measured 
by an electroscope E. The distance from the furnace to tt e 
electroscope ~as 150 cms., and an asbestos heet D was 
placed between them as shown. Under these circulnsiances, 
the heating of the furnace was found to have no direct 
influence on .the electroscope. 
* Communicated:- by Px'oi: E. Rtitheribrd, ~:R;S: 
D
ow
nl
oa
de
d 
by
 [U
niv
ers
ity
 of
 Y
or
k]
 at
 06
:25
 11
 Ju
ne
 20
16
 
,m the .ths,.)rl~ti,,, (~.,,e/]b'ie,,t ,)f [r,m ,for 7 Ratj.~. 533 
I u  o rder  to l )revenf,  a red is t r lbut ion  o~ the  emanat ion  in  
~he tube cont~dnlng the radium owiu~ to heating effects, it 
wa, enclosed in a water-bath R and shielded t~roln the furnace 
by a sheet of asbestos. 
Fig. 1. 
(•R-  - - . . . .  - O 
D 
Experinlents were made both while tlle iron was being 
heated and while it was cooling, the temperature beiug 
measured by means of a platinum-iridium therlno-couple. It, 
was found that the readings were not so cousisteut while 
the block was being heated as while it was cooling. This 
is due to the fac~ that the temperature of the room rose con- 
slderablv when heatiug was taking place, while when the 
heating" was stopped the hot air soon dispersed, aud the 
temperature did not vary while the iron was cooling. 
Results obtained in three experiments "tre given in 
Table I. 
TA BI,E I .  
Temp. o C. 
--;;7 
595 
524 
490 
447 
411 
389 
349 
290 
h 
I I .  
lonization.[lTemp, o O. 
3 60 631 
3"52 594 
3'50 525 
3"50 470 
3"50 411 
3"50 351 
3"50 323 
3"50 307 
178 
147 
134 
Ion ization. 
3"57 
3"48 
3'47 
3'48 
3"48 
3 "49 
3"48 
3"40 
3"47 
3"47 
3"47 
3~45 
IlL I 
/ 
Temp. o C. I Ionization. 
3,38 570 
480 3"36 
410 3'35 
210 3"36 
90 3'36 
15 3'33 
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531 On tl, e Ab.~o,.ptlo, Coe~clent of Iron for ~, Ratjs. 
An experiment was made he,ting the furnace alone, and 
the ionization was the same at high and low temperatures. 
It will be seen that the ionization in the electroscope is 
slightly greater at high than at low temperatures. The 
mean of a number of experiments showed the rate of increase 
of ionization to be "0020 per cent. per degree centigrade. 
This can be shown to be due to the change in density of the 
iron as follows. 
Let I0 be the intensity of the rays falling on the block. 
The intensity, I of the emergent rays is given by I= I0e  -xt, 
where l is tile thickness of the block and X the coefficient of 
absorption. 
Now ~ is proportional to the density of the block, and 
therefore at any temperature 0 degrees higher is given by 
where tt is the coefficient of linear expansion of iron. 
i + 3a6,  
Similarly the thickness of the block at this temperature is 
(1 +tt0)L We therefore have for small values of ~tt? 
I = I 0 e-~tO -~0) 
3--~ = 2~Xl!. 
The percentage rise in ionization per degree centigrade is
therefore 200aX/. 
In an actual experiment I o was found to be 8"11 div. per 
rain. and I 3"55 div. per rain. 
.'. ~.l= logI o -  log I='825. 
Taking a as "0000117 we obtain an increase in ionization 
of "00193 per cent. per degree, which is in good agreement 
with the value "0020 obtained experimentally. 
Thus the temperature of the iron within the limits examined 
affects the absorption coefficient by an amount o be expected 
from considerations of the change of density of the absorbing 
substance. That is, the absorption of 7 rays by iron depends 
only on the actual number of atoms traversed by the rays 
without regard to the temperature of the body which they 
oompose. 
These experiments were carried out in the Physical Labo- 
ratories of the University of Manchester, and I wish to 
express my best thanks to Prof. Rutherford for the kind 
interest he took in them. 
Gonviile and Caius Colle~o Cambridge. 
Feb)'lmry 1911 
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